Protective effects of elafin against adult asthma.
Elafin inhibits serine proteases, such as human neutrophil elastase and proteinase 3, to prevent excessive damage during inflammation. However, the relationship between elafin and asthma is still unclear. Microarray technology was used to evaluate smoking- and asthma-related biomarkers in a discovery-driven manner. We identified candidate genes, e.g., proteinase inhibitor 3 (PI3), related to asthma and smoking from gene expression microarray data sets and evaluated their potential as biomarkers for asthma. We used human genome microarray data sets from smoking- and asthma-related gene expression data sets and performed real-time quantitative polymerase chain reaction to measure and validate differences in gene expression. We also recruited adult patients with asthma and age- and sex-matched control patients who were administered a structured questionnaire and evaluated for lung function and plasma elafin levels, which are encoded by the PI3 gene. Six significantly altered candidate genes, PI3, protein kinase C iota, phosphoserine phosphatase, IQ motif-containing GTPase activating protein 1, interleukin 13 receptor α 1, and signal transducing adaptor molecule SH3 domain and ITAM motif 2, were identified from comparisons across the four asthma- and four smoking-related data sets included in this study. An in vitro study of human airway epithelial cells (A549) and a human monocytic cell line (THP-1) demonstrated that PI3 messenger RNA levels were significantly altered by nicotine exposure. Elafin concentration was significantly higher in control patients than in patients with asthma (p < 0.001). The plasma elafin concentration in the highest quartile (≥12.69 ng/mL) was inversely associated with asthma (adjusted odds ratio 0.122 [95% confidence interval, 0.053-0.278]) compared with the lowest quartile (<5.82 ng/mL) after adjusting for age, sex, smoking status, waist-to-hip ratio, percentage predicted forced expiratory volume in 1 second, cockroaches in the home, incense burning, and family history. Our study revealed that high elafin levels identified in smoking- and asthma-related microarray data sets and an epidemiologic study significantly reduced the risk of asthma. Further studies of elafin as a potential therapy for asthma are warranted.